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1
VIDEO CONFERENCE ACCELERATION

FIELD

The present application generally relates to hosting video
conferences and more particularly relates to systems and
methods for video conference acceleration.

BACKGROUND

Videoconferencing has become a common way for people
to meet as a group, but without being at the same physical
location. Participants can be invited to a video conference
meeting, join from their personal computers or telephones,
and are able to see and hear each other and converse largely
as they would during an in-person group meeting or event.
The advent of user-friendly video conferencing software has
enabled teams to work collaboratively despite being dis-
persed around the country or the world. It has also enabled
families and friends to engage with each other in more
meaningtul ways, despite being physically distant from each
other.

SUMMARY

Various examples are described for systems and methods
for video conference acceleration.

One example method for video conference acceleration
includes connecting, by an accelerator device, to a local area
network (“LAN"), the LAN 1n communication with a wide
area network (“WAN”); transmitting, via the LAN and the
WAN, registration information to a video conference pro-
vider, the registration information 1dentitying network con-
figuration information; receiving, {from the video conference
provider via the WAN and the LAN, an identifier corre-
sponding to the accelerator device; after receiving the 1den-
tifier, receiving, from a first client device, a request to access
a meeting; determining whether the meeting 1s available at
the accelerator device; and in response to determining that
the meeting 1s available at the accelerator device, transmit-
ting access miormation to the first client device.

Another example method includes accessing, using a
computing device, a local area network (“LAN"); discov-
ering an accelerator device connected to the LAN; trans-
mitting, to the accelerator device via the LAN, a request to
access meeting; and connecting, via the LAN, to the meeting
at the accelerator device based on a response from the
accelerator device.

A Turther example method includes receiving, from a
client device via a wide area network (“WAN™) by a video
conferencing provider, a request to access a meeting; 1den-
tifying one or more candidate host devices for the meeting
based on network information received from the client
device, the candidate host devices including an event accel-
crator; and transmitting imnformation identifying the one or
more candidate host devices to the client device.

One example system 1ncludes a non-transitory computer-
readable medium; a communications interface; and one or
more processors in communication with the non-transitory
computer-readable medium, the one or more processors
configured to execute processor-executable instructions
stored in the non-transitory computer-readable medium to
connect to a local area network (“LAN”), the LAN 1n
communication with a wide area network (“WAN”); trans-
mit, via the LAN and the WAN, registration information to
a video conference provider, the registration information
identifying network configuration information; receive,
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2

from the video conference provider via the WAN and the
L AN, an identifier corresponding to an accelerator device;
alter receipt of the identifier, receive, from a first client
device, a request to access a meeting; determine whether the
meeting 1s available at the accelerator device; and in
response to a determination that the meeting 1s available at
the accelerator device, transmit access information to the
first client device.

Another example system includes a non-transitory com-
puter-readable medium; a commumcations interface; and
one or more processors in communication with the non-
transitory computer-readable medium, the one or more pro-
cessors configured to execute processor-executable mstruc-
tions stored in the non-transitory computer-readable medium
to access a local area network (“LAN”); discover an accel-
erator device connected to the LAN; transmit, to the accel-
erator device via the LAN, a request to access a meeting; and
connect, via the LAN, to the meeting at the accelerator
device based on a response from the accelerator device.

A Turther example system includes a non-transitory com-
puter-readable medium; a commumnications interface; and
one or more processors i communication with the non-
transitory computer-readable medium, the one or more pro-
cessors configured to execute processor-executable mstruc-
tions stored 1n the non-transitory computer-readable medium
to receive, from a client device via a wide area network
(“WAN”) by a video conferencing provider, a request to
access a meeting; i1dentily one or more candidate host
devices for the meeting based on network information
received from the client device, the candidate host devices
including an event accelerator; and transmit information
identifying the one or more candidate host devices to the
client device.

One example non-transitory computer-readable medium
includes processor-executable instructions configured to
cause one or more processors to connect to a local area
network (“LAN"), the LAN 1n communication with a wide
area network (“WAN™); transmit, via the LAN and the
WAN, registration information to a video conference pro-
vider, the registration information identifying network con-
figuration information; receive, from the video conference
provider via the WAN and the LAN, an identifier corre-
sponding to an accelerator device; after receipt of the
identifier, receive, from a first client device, a request to
access a meeting; determine whether the meeting 1s avail-
able at the accelerator device; and 1n response to a deter-
mination that the meeting 1s available at the accelerator
device, transmit access information to the first client device.

Another example non-transitory computer-readable
medium 1ncludes processor-executable instructions config-
ured to cause one or more processors to access a local area
network (“LAN”); discover an accelerator device connected
to the LAN; transmit, to the accelerator device via the LAN,
a request to access a meeting; and connect, via the LAN, to
the meeting at the accelerator device based on a response
from the accelerator device.

A Tfurther example non-transitory computer-readable
medium 1ncludes processor-executable instructions config-
ured to cause one or more processors to receive, from a
client device via a wide area network (“WAN™) by a video
coniferencing provider, a request to access a meeting; 1den-
tify one or more candidate host devices for the meeting
based on network information received from the client
device, the candidate host devices including an event accel-
erator; and transmit information identifying the one or more
candidate host devices to the client device.
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These 1llustrative examples are mentioned not to limit or
define the scope of this disclosure, but rather to provide
examples to aid understanding thereolf. Illustrative examples
are discussed in the Detailed Description, which provides

turther description. Advantages offered by various examples
may be further understood by examining this specification.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated into
and constitute a part of this specification, illustrate one or
more certain examples and, together with the description of
the example, serve to explain the principles and implemen-
tations of the certain examples.

FIGS. 1-3 show example systems for video conference
acceleration;

FIG. 4 shows an example accelerator device for video
conference acceleration;

FIGS. 5-7 show example sequence diagrams for video
conference acceleration:

FIGS. 8-11 show example methods for video conference
acceleration; and

FIG. 12 shows an example computing device suitable for
use with various systems and methods according to the
present disclosure.

DETAILED DESCRIPTION

Examples are described herein in the context of systems
and methods for video conference acceleration. Those of
ordinary skill in the art will realize that the following
description 1s 1llustrative only and 1s not intended to be 1n
any way limiting. Reference will now be made 1n detail to
implementations of examples as 1llustrated in the accompa-
nying drawings. The same reference indicators will be used
throughout the drawings and the following description to
refer to the same or like 1tems.

In the interest of clarity, not all of the routine features of
the examples described herein are shown and described. It
will, of course, be appreciated that in the development of any
such actual implementation, numerous 1implementation-spe-
cific decisions must be made in order to achieve the devel-
oper’s specific goals, such as compliance with application-
and business-related constraints, and that these specific
goals will vary from one implementation to another and
from one developer to another.

Video conference systems can impose significant strain on
communications networks that carry video and audio
streams (or collectively “multimedia streams”) for the vari-
ous video conferences (or “meetings™) handled by the video
conference system. For example, each participant may pro-
vide at least one audio stream and one video stream, and may
then receive multiple audio and video streams from various
other participants in the meeting. Depending on the quality
or resolution of the audio or video data, the amount of data
carried 1 each stream can easily reach multiple megabits
(“Mb””) of data per second per participant. When a large
number of devices all participate 1n the same video conter-
ence, the video conference can generate hundreds of Mbs or
even gigabits (“Gb”) per second worth of audio and video
data, as well as related side channel control information.
Further, in some video conferencing systems, some partici-
pants may provide multiple streams of audio and video, each
at a different resolution or quality level, which may further
aflect network utilization.

If each client device 1s located at a different place and
cach client device communicates with the video conference
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provider over their own respective network connection, e.g.,
internet connection, it will generate substantial network
usage at the video conference provider; however, each
individual participant’s network will only transfer the data
for that particular participant and any incoming multimedia
streams. This scenario 1s typically handled by the wvideo
coniference provider having substantial network bandwidth
to accommodate a large number of simultancous meetings
and participants, or by having a significant number of data
centers that can divide up the bandwidth needed for the
various video conferences hosted by the video conference
provider.

However, 1n some cases, a large number of participants
may all be located in the same building, such as in a hotel
or a conference center. In such a scenario, each participant
may connect to the available communications network, e.g.,
a local area network (“LAN”), such as by using a Wi-Fi
connection or a wired FEthernet connection. If each partici-
pant provides a video and audio stream (each “upstream”
data) and, 1n turn, receirves video and audio streams from
multiple different participants (each “downstream™ data), the
LAN will need to transfer all of the upstream data from the
participants to an external network, such as the internet or
other wide area network (“WAN”), and on to the video
conference provider. In addition, the LAN will receive a
significant amount of downstream data, such as multimedia
streams, from the video conference provider via its WAN
connection and then distribute that data to the various client
devices that are participating in the video conference.

In such a scenario, the LAN 1tself will experience sig-
nificant bandwidth usage. In addition, the WAN connection
will also experience significant bandwidth usage, both
upstream and downstream. However, locations such as
hotels and conference centers typically do not have high-
performance, high-bandwidth LANs or WAN connections.
Instead, such locations typically expect their guests to have
relatively low bandwidth requirements, such as for checking
email or browsing the internet. Consequently, they may be
casily overwhelmed if a large number of guests simultane-
ously attend a video conference (or multiple video confer-
ences).

Examples according to this disclosure can help address
some of these 1ssues. For example, a video conferencing
system may include a video conference accelerator installed
at a location where large numbers of client devices may
attempt to connect to one or more video conferences. The
video conierence accelerator (or “accelerator”) may connect
to the available LAN at the event location, such as via a
Wi-F1 or wired Ethernet connection and obtain a local
network address, e.g., an internet-protocol (“IP”) address. It
may then contact the video conference provider via the LAN
and the WAN connection provided by the location and
identify itself to the video conference provider, such as by
supplying a unique token assigned to the accelerator by the
video conference provider. The video conference provider
may then record the WAN address from which the commu-
nication originated and request (or otherwise obtain) the
accelerator’s LAN network address. The video conference
provider may then create a record for the accelerator and
include 1ts LAN and WAN network addresses in the record.

At a later time, 1f a client device attempts to access a
meeting at the location using the LAN (a “local client™), 1t
will contact the video conference provider to access the
meeting. The video conference provider will request (or
otherwise obtain) the client device’s LAN network address
as well as the WAN network address the communication
originated from. The video conierence provider can then




US 12,218,773 B2

S

determine whether an accelerator 1s available at the same
location. I1 so, the video conference provider responds to the
client device with the network address for the accelerator as
being one of several available hosts for the meeting.

After receiving the response from the video conference
provider, the client device communicates with the identified
available hosts and determines a quality of connection, e.g.,
latency, jitter, dropped packets, etc., to each host. Since the
accelerator 1s connected to the same LAN as the client
device, the quality of the connection will almost always
exceed the quality of the connection to any other available
host. Thus, the client device will most likely contact the
accelerator and request access to the meeting (or request to
host the meeting, 1f the meeting host 1s using the client
device). The accelerator can then provide access information
for the meeting to the client device, e.g., information about
one or more multimedia streams, host information, partici-
pant information, etc., to allow the client device to join (or
host) the meeting.

Additional client devices at the location will proceed
through the same process before (most likely) communicat-
ing with the accelerator to join the meeting. The accelerator
then manages the routing of multimedia streams to diflerent
participants within the location using the LAN. Thus, net-
work bandwidth on the LAN will be consumed by the
various multimedia streams, however, because the streams
stay within the LAN, the WAN connection remains rela-
tively unaflected.

Further, 11 client devices external to the location (or
“external clients”) attempt to join the meeting, they will
connect to the video conference provider, which will 1n turn
connect to the accelerator to send and receive (or “bridge”)
multimedia streams between the external clients and the
accelerator. However, to prevent saturation of the WAN
connection, the accelerator may only provide a limited
number of multimedia streams from the LAN and may only
accept a limited number of multimedia streams from the
external participants. Because participants typically can only
view a limited number of participants at a time, the accel-
erator and the video conference provider can coordinate to
provide relevant multimedia streams to external participants
(or from external participants) and avoid overwhelming the
WAN connection.

Examples according to this disclosure can help alleviate
potential network bandwidth 1ssues 1n locations that might
host large numbers of client devices that may connect to a
video conference. Accelerator devices may significantly
reduce the strain on a WAN connection provided by such
locations when clients access a video conference, but with-
out impacting the participants’ ability to join video confer-
ences. Further, in some examples, the accelerator device
may be easily managed by the video conference provider
and thus, the locations may not need to employ IT stafl to
help manage the location’s video conierence capabilities.

This 1llustrative example 1s given to introduce the reader
to the general subject matter discussed herein and the
disclosure 1s not limited to this example. The following
sections describe various additional non-limiting examples
and examples of systems and methods for video conference
acceleration.

Referring now to FI1G. 1, FIG. 1 shows an example system
100 that provides videoconierencing functionality to various
client devices. The system 100 includes a video conference
provider 110 that 1s connected to multiple communication
networks 120, 130, through which various client devices
140-180 can participate 1n video conferences hosted by the
video conference provider 110. For example, the video
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6

conference provider 120 can be located within a private
network to provide video conferencing services to devices
within the private network, or 1t can be connected to a public
network, e.g., the internet, so 1t may be accessed by anyone.
Some examples may even provide a hybrid model in which
a video conference provider 120 may supply components to
enable a private organization to host private internal video
conferences or to connect 1ts system to the video conference
provider 120 over a public network.

The system optionally also includes one or more user
identity providers, e.g., user identity provider 115, which
can provide user identity services to users of the client
devices 140-160 and may authenticate user 1dentities of one
or more users to the video conference provider 110. In this
example, the user i1dentity provider 115 1s operated by a
different entity than the video conference provider 110,
though in some examples, they may be the same entity.

Video conference provider 110 allows clients to create
videoconference meetings (or “meetings™) and invite others
to participate 1n those meetings as well as perform other
related functionality, such as recording the meetings, gen-
erating transcripts from meeting audio, manage user func-
tionality in the meetings, enable text messaging during the
meetings, create and manage breakout rooms from the main
meeting, etc. FIG. 2, described below, provides a more
detailed description of the architecture and functionality of
the video coniference provider 110.

Meetings 1n this example video conference provider 110
are provided 1 virtual “rooms” to which participants are
connected. The room 1n this context i1s a construct provided
by a server that provides a common point at which the
vartous video and audio data 1s received belore being
multiplexed and provided to the various participants. While
a “room” 1s the label for this concept 1n this disclosure, any
suitable functionality that enables multiple participants to
participate 1n a common videoconierence may be used.
Further, in some examples, and as alluded to above, a
meeting may also have “breakout” rooms. Such breakout
rooms may also be rooms that are associated with a “main”
videoconference room. Thus, participants 1n the main vid-
coconference room may exit the room 1nto a breakout room,
¢.g., to discuss a particular topic, before returning to the
main room. The breakout rooms 1n this example are discrete
meetings that are associated with the meeting 1n the main
room. However, to join a breakout room, a participant must
first enter the main room. A room may have any number of
associated breakout rooms according to various examples.

To create a meeting with the video conference provider
110, a user may contact the video conierence provider 110
using a client device 140-180 and select an option to create
a new meeting. Such an option may be provided in a
webpage accessed by a client device 140-160 or client
application executed by a client device 140-160. For tele-
phony devices, the user may be presented with an audio
menu that they may navigate by pressing numeric buttons on
their telephony device. To create the meeting, the video
conference provider 110 may prompt the user for certain
information, such as a date, time, and duration for the
meeting, a number of participants, a type ol encryption to
use, whether the meeting 1s confidential or open to the
public, etc. After recerving the various meeting settings, the
video conference provider 110 may create a record for the
meeting and generate a meeting 1dentifier and, 1 some
examples, a corresponding meeting password or passcode
(or other authentication information), all of which meeting
information 1s provided to the meeting host.
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After recerving the meeting information, the user may
distribute the meeting information to one or more users to
invite them to the meeting. To begin the meeting at the
scheduled time (or immediately, 1 the meeting was set for
an immediate start), the host provides the meeting 1dentifier
and, 1f applicable, corresponding authentication information
(e.g., a password or passcode). The video conference pro-
vider 110 then mitiates the meeting and may admait users to
the meeting. Depending on the options set for the meeting,
the users may be admitted immediately upon providing the
appropriate meeting i1dentifier (and authentication informa-
tion, as appropriate), even if the host has not yet arrived, or
the users may be presented with information indicating the
that meeting has not yet started, or the host may be required
to specifically admit one or more of the users.

During the meeting, the participants may employ their
client devices 140-180 to capture audio or video information
and stream that information to the video conference provider
110. They also receive audio or video information from the
video conierence provider 210, which 1s displayed by the
respective client device 140 to enable the various users to
participate in the meeting.

At the end of the meeting, the host may select an option
to terminate the meeting, or it may terminate automatically
at a scheduled end time or after a predetermined duration.
When the meeting terminates, the various participants are
disconnected from the meeting and they will no longer
receive audio or video streams for the meeting (and will stop
transmitting audio or video streams). The video conference
provider 110 may also invalidate the meeting information,
such as the meeting identifier or password/passcode.

To provide such functionality, one or more client devices
140-180 may communicate with the video conference pro-
vider 110 using one or more commumnication networks, such
as network 120 or the public switched telephone network
(“PSTN™) 130. The client devices 140-180 may be any
suitable computing or communications device that have
audio or video capability. For example, client devices 140-
160 may be conventional computing devices, such as desk-
top or laptop computers having processors and computer-
readable media, connected to the video conterence provider
110 using the internet or other suitable computer network.
Suitable networks include the internet, any local area net-
work (“LAN”), metro area network (“MAN”), wide area
network (“WAN”), cellular network (e.g., 3G, 4G, 4G LTE,
3G, etc.), or any combination of these. Other types of
computing devices may be used instead or as well, such as
tablets, smartphones, and dedicated video conierencing
equipment. Each of these devices may provide both audio
and video capabilities and may enable one or more users to
participate 1n a video conference meeting hosted by the
video conference provider 110.

In addition to the computing devices discussed above,
client devices 140-180 may also include one or more tele-
phony devices, such as cellular telephones (e.g., cellular
telephone 170), internet protocol (“IP””) phones (e.g., tele-
phone 180), or conventional telephones. Such telephony
devices may allow a user to make conventional telephone
calls to other telephony devices using the PSTN, including
the video conference provider 110. It should be appreciated
that certain computing devices may also provide telephony
functionality and may operate as telephony devices. For
example, smartphones typically provide cellular telephone
capabilities and thus may operate as telephony devices in the
example system 100 shown 1n FIG. 1. In addition, conven-
tional computing devices may execute soltware to enable
telephony functionality, which may allow the user to make

5

10

15

20

25

30

35

40

45

50

55

60

65

8

and recerve phone calls, e.g., using a headset and micro-
phone. Such software may communicate with a PSTN
gateway to route the call from a computer network to the
PSTN. Thus, telephony devices encompass any devices that
can making conventional telephone calls and 1s not limited
solely to dedicated telephony devices like conventional
telephones.

Referring again to client devices 140-160, these devices
140-160 contact the video conference provider 110 using
network 120 and may provide information to the video
coniference provider 110 to access functionality provided by
the video conference provider 110, such as to create new
meetings or join existing meetings. To do so, the client
devices 140-160 may provide user i1dentification informa-
tion, meeting 1dentifiers, meeting passwords or passcodes,
ctc. In examples that employ a user identity provider 115, a
client device, e.g., client devices 140-160, may operate 1n
conjunction with a user 1identity provider 115 to provide user
identification information or other user information to the
video conference provider 110.

A user 1dentity provider 115 may be any entity trusted by
the video conference provider 110 that can help identify a
user to the video conference provider 110. For example, a
trusted entity may be a server operated by a business or other
organization and with whom the user has established their
identity, such as an employer or trusted third-party. The user
may sign 1nto the user identity provider 115, such as by
providing a username and password, to access their identity
at the user 1dentity provider 115. The 1dentity, 1n this sense,
1s information established and maintained at the user identity
provider 115 that can be used to i1dentily a particular user,
irrespective ol the client device they may be using. An
example of an 1dentity may be an email account established
at the user 1dentity provider 110 by the user and secured by
a password or additional security features, such as biometric
authentication, two-factor authentication, etc. However,
identities may be distinct from functionality such as email.
For example, a health care provider may establish 1dentities
for 1ts patients. And while such 1dentities may have associ-
ated email accounts, the 1dentity 1s distinct from those email
accounts. Thus, a user’s “identity” relates to a secure,
veriflied set of information that 1s tied to a particular user and
should be accessible only by that user. By accessing the
identity, the associated user may then verily themselves to
other computing devices or services, such as the video
conierence provider 110.

When the user accesses the video conierence provider 110
using a client device, the video conference provider 110
communicates with the user identity provider 115 using
information provided by the user to verity the user’s identity.
For example, the user may provide a username or crypto-
graphic signature associated with a user identity provider
115. The user 1dentity provider 115 then either confirms the
user’s 1dentity or denies the request. Based on this response,
the video conference provider 110 either provides or denies
access to 1ts services, respectively.

For telephony devices, e.g., client devices 170-180, the
user may place a telephone call to the video conference
provider 110 to access video conference services. After the
call 1s answered, the user may provide information regarding
a video conference meeting, e.g., a meeting identifier (“I1D”),
a passcode or password, etc., to allow the telephony device
to jo1n the meeting and participate using audio devices of the
telephony device, e.g., microphone(s) and speaker(s), even
i video capabilities are not provided by the telephony
device.
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Because telephony devices typically have more limited
functionality than conventional computing devices, they
may be unable to provide certain information to the video
conference provider 110. For example, telephony devices
may be unable to provide user identification information to
identify the telephony device or the user to the video
conference provider 110. Thus, the video conierence pro-
vider 110 may provide more limited functionality to such
telephony devices. For example, the user may be permitted
to jo1n a meeting after providing meeting information, e.g.,
a meeting 1dentifier and passcode, but they may be 1dentified
only as an anonymous participant in the meeting. This may
restrict their ability to interact with the meetings 1n some
examples, such as by limiting their ability to speak 1n the
meeting, hear or view certain content shared during the
meeting, or access other meeting functionality, such as
jo1mng breakout rooms or engaging 1n text chat with other
participants 1n the meeting.,

It should be appreciated that users may choose to partici-
pate 1n meetings anonymously and decline to provide user
identification information to the video conference provider
110, even 1n cases where the user has an authenticated
identity and employs a client device capable of 1dentifying
the user to the video conference provider 110. The video
conference provider 110 may determine whether to allow
such anonymous users to use services provided by the video
conference provider 110. Anonymous users, regardless of
the reason for anonymity, may be restricted as discussed
above with respect to users employing telephony devices,
and 1n some cases may be prevented from accessing certain
meetings or other services, or may be entirely prevented
from accessing the video conference provider 110.

Referring again to video conference provider 110, in some
examples, 1t may allow client devices 140-160 to encrypt
their respective video and audio streams to help improve
privacy 1n their meetings. Encryption may be provided
between the client devices 140-160 and the video conference
provider 110 or it may be provided in an end-to-end con-
figuration where multimedia streams transmitted by the
client devices 140-160 are not decrypted until they are
received by another client device 140-160 participating in
the meeting. Encryption may also be provided during only
a portion ol a communication, for example encryption may
be used for otherwise unencrypted communications that
cross international borders.

Client-to-server encryption may be used to secure the
communications between the client devices 140-160 and the
video conierence provider 110, while allowing the video
conference provider 110 to access the decrypted multimedia
streams to perform certain processing, such as recording the
meeting for the participants or generating transcripts of the
meeting for the participants. End-to-end encryption may be
used to keep the meeting entirely private to the participants
without any worry about a video conference provider 110
having access to the substance of the meeting. Any suitable
encryption methodology may be employed, including key-
pair encryption of the streams. For example, to provide
end-to-end encryption, the meeting host’s client device may
obtain public keys for each of the other client devices
participating in the meeting and securely exchange a set of
keys to encrypt and decrypt multimedia content transmitted
during the meeting. Thus the client devices 140-160 may
securcly communicate with each other during the meeting.
Further, in some examples, certain types of encryption may
be limited by the types of devices participating in the
meeting. For example, telephony devices may lack the
ability to encrypt and decrypt multimedia streams. Thus,
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while encrypting the multimedia streams may be desirable in
many 1nstances, 1t 1s not required as 1t may prevent some
users from participating 1n a meeting.

By using the example system shown in FIG. 1, users can
create and participate 1n meetings using their respective
client devices 140-180 via the video conference provider
110. Further, such a system enables users to use a wide
variety of diflerent client devices 140-180 from traditional
standards-based video conferencing hardware to dedicated
video conferencing equipment to laptop or desktop comput-
ers to handheld devices to legacy telephony devices, etc.

Referring now to FIG. 2, FIG. 2 shows an example system
200 1n which a video conference provider 210 provides
videoconferencing functionality to various client devices
220-250. The client devices 220-250 include two conven-
tional computing devices 220-230, dedicated equipment for
a video conference room 240, and a telephony device 250.
Each client device 220-250 communicates with the video
coniference provider 210 over a communications network,
such as the internet for client devices 220-240 or the PSTN
for client device 250, generally as described above with
respect to FIG. 1. The video conference provider 210 1s also
in communication with one or more user 1dentity providers
215, which can authenticate various users to the wvideo
coniference provider 210 generally as described above with
respect to FI1G. 1.

In this example, the video conference provider 210
employs multiple different servers (or groups of servers) to
provide different aspects of video conference Tunctionality,
thereby enabling the various client devices to create and
participate 1n video conference meetings. The video confer-
ence provider 210 uses one or more real-time media servers
212, one or more network services servers 214, one or more
video room gateways 216, and one or more telephony
gateways 218. Each of these servers 212-218 1s connected to
one or more communications networks to enable them to
collectively provide access to and participation 1in one or
more video conference meetings to the client devices 220-
250.

The real-time media servers 212 provide multiplexed
multimedia streams to meeting participants, such as the
client devices 220-250 shown in FIG. 2. While video and
audio streams typically originate at the respective client
devices, they are transmitted from the client devices 220-
250 to the video conference provider 210 via one or more
networks where they are received by the real-time media
servers 212. The real-time media servers 212 determine
which protocol 1s optimal based on, for example, proxy
settings and the presence of firewalls, etc. For example, the
client device might select among UDP, TCP, TLS, or HI'TPS
for audio and video and UDP for content screen sharing.

The real-time media servers 212 then multiplex the vari-
ous video and audio streams based on the target client device
and communicate multiplexed streams to each client device.
For example, the real-time media servers 212 receive audio
and video streams from client devices 220-240 and only an
audio stream from client device 250. The real-time media
servers 212 then multiplex the streams received from
devices 230-250 and provide the multiplexed stream to
client device 220. The real-time media servers 212 are
adaptive, for example, reacting to real-time network and
client changes, 1n how they provide these streams. For
example, the real-time media servers 212 may monitor
parameters such as a client’s bandwidth CPU usage,
memory and network 1/O as well as network parameters
such as packet loss, latency, and jitter to determine how to
modily the way 1n which streams are provided.
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The client device 220 receives the stream, performs any
decryption, decoding, and demultiplexing on the received
streams, and then outputs the audio and video using the
client device’s video and audio devices. In this example, the
real-time media servers do not multiplex client device 220°s
own video and audio feeds when transmitting streams to it.
Instead each client device 220-250 only receives multimedia
streams from other client devices 220-250. For telephony
devices that lack video capabilities, e.g., client device 250,
the real-time media servers 212 only deliver multiplex audio
streams. The client device 220 may receive multiple streams
for a particular communication, allowing the client device
220 to switch between streams to provide a higher quality of
Service.

In addition to multiplexing multimedia streams, the real-
time media servers 212 may also decrypt incoming multi-
media stream 1n some examples. As discussed above, mul-
timedia streams may be encrypted between the client
devices 220-250 and the video conference system 210. In
some such examples, the real-time media servers 212 may
decrypt incoming multimedia streams, multiplex the multi-
media streams approprately for the various clients, and
encrypt the multiplexed streams for transmission.

As mentioned above with respect to FIG. 1, the video
conference provider 210 may provide certain functionality
with respect to unencrypted multimedia streams at a user’s
request. For example, the meeting host may be able to
request that the meeting be recorded or that a transcript of
the audio streams be prepared, which may then be performed
by the real-time media servers 212 using the decrypted
multimedia streams, or the recording or transcription func-
tionality may be off-loaded to a dedicated server (or servers),
¢.g., cloud recording servers, for recording the audio and
video streams. In some examples, the video conference
provider 210 may allow a meeting participant to notify it of
mappropriate behavior or content in a meeting. Such a
notification may trigger the real-time media servers to 212
record a portion of the meeting for review by the video
conference provider 210. Still other functionality may be
implemented to take actions based on the decrypted multi-
media streams at the video conference provider, such as
monitoring video or audio quality, adjusting or changing
media encoding mechanisms, etc.

It should be appreciated that multiple real-time media
servers 212 may be involved in communicating data for a
single meeting and multimedia streams may be routed
through multiple different real-time media servers 212. In
addition, the various real-time media servers 212 may not be
co-located, but instead may be located at multiple different
geographic locations, which may enable high-quality com-
munications between clients that are dispersed over wide
geographic areas, such as being located 1n different countries
or on different continents. Further, 1n some examples, one or
more ol these servers may be co-located on a client’s
premises, €.g., at a business or other organization. For
example, different geographic regions may each have one or
more real-time media servers 212 to enable client devices in
the same geographic region to have a high-quality connec-
tion 1nto the video conference provider 210 via local servers
212 to send and receirve multimedia streams, rather than
connecting to a real-time media server located 1n a different
country or on a different continent. The local real-time
media servers 212 may then commumcate with physically
distant servers using high-speed network infrastructure, e.g.,
internet backbone network(s), that otherwise might not be
directly available to client devices 220-250 themselves.
Thus, routing multimedia streams may be distributed
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throughout the video conterence system 210 and across
many different real-time media servers 212.

Turning to the network services servers 214, these servers
214 provide administrative functionality to enable client
devices to create or participate in meetings, send meeting
invitations, create or manage user accounts or subscriptions,
and other related functionality. Further, these servers may be
configured to perform different functionalities or to operate
at different levels of a hierarchy, e.g., for specific regions or
localities, to manage portions of the video conference pro-
vider under a supervisory set of servers. When a client
device 220-250 accesses the video conference provider 210,
it will typically communicate with one or more network
services servers 214 to access their account or to participate
in a meeting.

When a client device 220-250 first contacts the video
conference provider 210 in this example, 1t 1s routed to a
network services server 214. The client device may then
provide access credentials for a user, e€.g., a username and
password or single sign-on credentials, to gain authenticated
access to the video conierence provider 210. This process
may involve the network services servers 214 contacting a
user identity provider 215 to verily the provided credentials.
Once the user’s credentials have been accepted, the client
device 214 may perform administrative functionality, like
updating user account information, if the user has an identity
with the video conference provider 210, or scheduling a new
meeting, by interacting with the network services servers
214.

In some examples, users may access the video conference
provider 210 anonymously. When communicating anony-
mously, a client device 220-250 may communicate with one
or more network services servers 214 but only provide
information to create or join a meeting, depending on what
features the video conference provider allows for anony-
mous users. For example, an anonymous user may access
the video conference provider using client 220 and provide
a meeting ID and passcode. The network services server 214
may use the meeting 1D to identify an upcoming or on-going
meeting and verity the passcode 1s correct for the meeting
ID. After doing so, the network services server(s) 214 may
then communicate mformation to the client device 220 to
ecnable the client device 220 to join the meeting and com-
municate with appropriate real-time media servers 212.

In cases where a user wishes to schedule a meeting, the
user (anonymous or authenticated) may select an option to
schedule a new meeting and may then select various meeting
options, such as the date and time for the meeting, the
duration for the meeting, a type of encryption to be used, one
or more users to 1nvite, privacy controls (e.g., not allowing
anonymous users, preventing screen sharing, manually
authorize admission to the meeting, etc.), meeting recording
options, etc. The network services servers 214 may then
create and store a meeting record for the scheduled meeting.
When the scheduled meeting time arrives (or within a
threshold period of time 1n advance), the network services
server(s) 214 may accept requests to join the meeting from
various users.

To handle requests to join a meeting, the network services
server(s) 214 may receive meeting information, such as a
meeting ID and passcode, from one or more client devices
220-250. The network services server(s) 214 locate a meet-
ing record corresponding to the provided meeting ID and
then confirm whether the scheduled start time for the meet-
ing has arrived, whether the meeting host has started the
meeting, and whether the passcode matches the passcode in
the meeting record. If the request 1s made by the host, the
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network services server(s) 214 activates the meeting and
connects the host to a real-time media server 212 to enable
the host to begin sending and receiving multimedia streams.

Once the host has started the meeting, subsequent users
requesting access will be admitted to the meeting i1f the
meeting record 1s located and the passcode matches the
passcode supplied by the requesting client device 220-250.
In some examples additional access controls may be used as
well. But 1f the network services server(s) 214 determines to
admuit the requesting client device 220-250 to the meeting,
the network services server 214 1dentifies a real-time media
server 212 to handle multimedia streams to and from the
requesting client device 220-250 and provides information
to the client device 220-250 to connect to the identified
real-time media server 212. Additional client devices 220-
250 may be added to the meeting as they request access
through the network services server(s) 214.

After joining a meeting, client devices will send and
receive multimedia streams via the real-time media servers
212, but they may also communicate with the network
services servers 214 as needed during meetings. For
example, 11 the meeting host leaves the meeting, the network
services server(s) 214 may appoint another user as the new
meeting host and assign host admimstrative privileges to
that user. Hosts may have administrative privileges to allow
them to manage their meetings, such as by enabling or
disabling screen sharing, muting or removing users from the
meeting, creating sub-meetings, recording meetings, etc.
Such functionality may be managed by the network services
server(s) 214.

For example, 11 a host wishes to remove a user from a
meeting, they may identily the user and i1ssue a command
through a user interface on their client device. The command
may be sent to a network services server 214, which may
then disconnect the i1dentified user from the corresponding
real-time media server 212. I the host wishes to create a
break-out room for one or more meeting participants to join,
such a command may also be handled by a network services
server 214, which may create a new meeting record corre-
sponding to the break-out room and then connect one or
more meeting participants to the break-out room similarly to
how 1t originally admitted the participants to the meeting
itself.

In addition to creating and administering on-going meet-
ings, the network services server(s) 214 may also be respon-
sible for closing and tearing-down meetings once they have
completed. For example, the meeting host may 1ssue a
command to end an on-going meeting, which 1s sent to a
network services server 214. The network services server
214 may then remove any remaining participants from the
meeting, communicate with one or more real time media
servers 212 to stop streaming audio and video for the
meeting, and deactivate, e.g., by deleting a corresponding,
passcode for the meeting from the meeting record, or delete
the meeting record(s) corresponding to the meeting. Thus, 1
a user later attempts to access the meeting, the network
services server(s) 214 may deny the request.

Depending on the functionality provided by the video
conference provider, the network services server(s) 214 may
provide additional functionality, such as by providing pri-
vate meeting capabilities for organizations, special types of
meetings (e.g., webinars), etc. Such functionality may be
provided according to various examples of video conferenc-
ing providers according to this description.

Referring now to the video room gateway servers 216,
these servers 216 provide an interface between dedicated
video conferencing hardware, such as may be used in
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dedicated video conferencing rooms. Such video conferenc-
ing hardware may include one or more cameras and micro-
phones and a computing device designed to receive video
and audio streams from each of the cameras and micro-
phones and connect with the video conference provider 210.
For example, the video conferencing hardware may be
provided by the video conference provider to one or more of
its subscribers, which may provide access credentials to the
video conferencing hardware to use to connect to the video
conierence provider 210.

i

T'he video room gateway servers 216 provide specialized
authentication and communication with the dedicated video
conferencing hardware that may not be available to other
client devices 220-230, 250. For example, the video con-
ferencing hardware may register with the video conference
provider when 1t 1s first installed and the video room
gateway may authenticate the video conferencing hardware
using such registration as well as information provided to
the video room gateway server(s) 216 when dedicated video
conferencing hardware connects to it, such as device 1D
information, subscriber information, hardware capabilities,
hardware version information etc. Upon receiving such
information and authenticating the dedicated video confer-
encing hardware, the video room gateway server(s) 216 may
interact with the network services servers 214 and real-time
media servers 212 to allow the video conferencing hardware
to create or join meetings hosted by the video conference
provider 210.

Referring now to the telephony gateway servers 218,
these servers 218 enable and facilitate telephony devices’
participation in meetings hosed by the video conference
provider 210. Because telephony devices communicate
using the PSTN and not using computer networking proto-
cols, such as TCP/IP, the telephony gateway servers 218 act
as an 1nterface that converts between the PSTN and the
networking system used by the video conference provider
210.

For example, 1f a user uses a telephony device to connect
to a meeting, they may dial a phone number corresponding
to one of the video conference provider’s telephony gateway
servers 218. The telephony gateway server 218 will answer
the call and generate audio messages requesting information
from the user, such as a meeting ID and passcode. The user
may enter such information using buttons on the telephony
device, e.g., by sending dual-tone multi-frequency
(“DTMF”") audio signals to the telephony gateway server
218. The telephony gateway server 218 determines the
numbers or letters entered by the user and provides the
meeting ID and passcode information to the network ser-
vices servers 214, along with a request to join or start the
meeting, generally as described above. Once the telephony
client device 250 has been accepted ito a meeting, the
telephony gateway server 218 i1s instead joined to the
meeting on the telephony device’s behalf.

After joining the meeting, the telephony gateway server
218 receives an audio stream from the telephony device and
provides 1t to the corresponding real-time media server 212,
and receives audio streams from the real-time media server
212, decodes them, and provides the decoded audio to the
telephony device. Thus, the telephony gateway servers 218
operate essentially as client devices, while the telephony
device operates largely as an input/output device, e.g., a
microphone and speaker, for the corresponding telephony
gateway server 218, thereby enabling the user of the tele-
phony device to participate 1n the meeting despite not using
a computing device or video.
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It should be appreciated that the components of the video
conference provider 210 discussed above are merely
examples of such devices and an example architecture.
Some video conference providers may provide more or less
functionality than described above and may not separate
functionality into different types of servers as discussed
above. Instead, any suitable servers and network architec-
tures may be used according to diflerent examples.

Referring now to FI1G. 3, FIG. 3 shows an example system
300 for video conference acceleration. To help provide video
conference services to client devices 350a-350n (n repre-
sents any number of client devices) at an event location 302,
an accelerator device 360 has been installed at the event
location 302 and connected to the event location’s LAN 320.
Once the accelerator device 360 has begun operation, it
establishes communications with the video conierence pro-
vider 310 via the LAN 320 and the WAN 330.

In this example, the accelerator device 360 1s a suitable
computing device, such as the computing device 1200
illustrated 1 FIG. 12. However, any suitable computing
device may be employed according to different examples.
The accelerator device 360 executes processor-executable
istructions to recerve requests to host or join meetings from
one or more client devices 350a-n, to register with a video
conference provider 310, to coordinate hosting meetings
with the video conference provider 310, to receive and
provide multimedia streams to meeting participants” client
devices 350a-n, and related functionality. A more detailed
illustration and description of data flow and processing in an
accelerator device 1s found below with respect to FIG. 4.

In this example, the LAN 320 includes one or more
wireless access points as well as one or more wired network
access ports usable by various client devices 350a-» and the
accelerator device 360 to communicate via the LAN 320.
Any suitable networking protocol may be employed to
provide the LAN 320, such as Ethernet, any 802.xx wired or
wireless protocol, etc. The connection between the LAN 320
and the WAN 330 may be any suitable connection, such as
a fiber connection, a cable modem connection, any T-carrier
connection (e.g., T-1, etc. connections), etc. The WAN 330
may be any wide area network that provides network
communications between the LAN 320 and the video con-
terence provider 310, such as the internet.

When the accelerator device 360 mmitially communicates
with the video conference provider 310, 1t provides infor-
mation to the video conference provider 310 to register the
accelerator device 360 with the video conference provider
310. Such information may include a LAN network address;
¢.g., an IP address, a server name (1f the LAN supports name
resolution such as a domain name system (“DNS”’)); or
information about the accelerator device 360, e.g., a location
or device name, etc. The accelerator device 360 may also
provide configuration information for one or more software
components installed on the accelerator device 360. Such
configuration information may enable the video conference
provider 310 to determine whether any configuration
updates are needed and to provide such updates, if required.

When the video conference provider 310 receives the
information from the accelerator device 360, 1t establishes a
record 1n a data store 312 for the accelerator device 360. It
then generates a token for the accelerator device 360, which
can be used by the accelerator device 306 to 1dentily itself
to the video conference provider 410. Any suitable type of
token may be used according to different examples, e.g., a
verifiable procedurally generated alphanumeric sequence
(such as may be used for product activation of consumer
software) or a cryptographic key of a key-pair assigned to
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the accelerator device 360 by the video conierence provider
310. It then updates the record to include the token and some
or all of the information received from the accelerator device
360, such as its LAN network address, its LAN network
name, configuration mformation, etc. In addition, the video
conierence provider 310 may obtain other information from
the accelerator device 360, such as its WAN network
address, e.g., based on mbound network packets received
from the accelerator device 360. Such information may then
be stored 1n a corresponding record (or records) in the data
store 312. The video contference provider 310 then responds
to the accelerator device 360 with the token and any updates,
if needed, and then indicates that the accelerator device 360
has been registered and may begin waiting for meeting
requests from client devices.

Once the accelerator device 360 1s configured and regis-
tered with the video conference provider 310, internal client
devices 350a-r» may discover the accelerator device 360 and
access meeting using 1t. Discovery may be accomplished by
first communicating with the video conference provider 310,
such as by accessing a URL that identifies the video con-
terence provider 310, which may then provide information
about the accelerator device 310 to the requesting the client
device 350a-n. In some examples, client devices may be
configured to transmit network communications onto a LAN
to request a response from any accelerator devices that may
be connected to 1t, e.g., by using a multi-cast protocol. Other
example LANs may employ a name service, e.g., domain
name service (“DNS”), that may allow client devices to
search for accelerator devices by name within the LAN.
Using one or more of these techniques, client devices may
be able to discover an available accelerator device on a
LAN.

The example system 300 also includes one or more
external client devices 370q-r that may access meetings
hosted by the video conference provider 310 or the accel-
erator device 360, as will be described 1n more detail below.

Referring now to FIG. 4, FIG. 4 shows an example data
flow diagram for an accelerator device 400. The example
accelerator device 400 includes a meeting control 410
soltware component that receives requests from client
devices, e.g., client devices 350a-n, coordinates meetings
with the video conference provider, e.g., video conference
provider 310, and establishes, manages, and tears-down
meetings 420a-z. In addition, the accelerator device 400
may host any number of simultaneous meetings 420a-n,
depending on numbers ol participants and network and
computing resources. In some examples, the accelerator
device 400 will be configured with limits, such as on the
aggregate total number of simultaneous participants across
all hosted meetings or on the total number of simultaneous
meetings.

The meeting control 410 software component receives
requests from client devices to host or join meetings and
cither creates a new meeting, in response to a request to host
a meeting, or determines whether participant may join an
existing meeting and, if so, provides access imnformation to
the existing meeting, which the client device can then join.
In addition, when a new meeting 1s created, the meeting
control 410 may instantiate a new instance ol a meeting
420a-n software component to manage the new meeting. It
should be appreciated that while multiple meetings 420a-7
are depicted 1n the figure, 1t does not necessarily require that
multiple meeting soitware components be installed on the
accelerator device 400. Rather, in some examples, a single
copy of a meeting software component 420 may be installed
and executed or instantiated multiple times to provide for
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multiple simultaneous meetings 420a-r. Still further varia-
tions may be employed. For example, a single copy of a
meeting soltware component 420 may be executed once and
may create and manage all meetings handled by the accel-
crator device 400. When new meetings are created, the
meeting control 410 solftware component communicates
with the video conference provider via the WAN 404 to
indicate that a new meeting has been created, to provide the
access information to the meeting, such as a meeting 1den-
tifier and passcode, and to provide other information about
the meeting, such as the scheduled time and duration for the
meeting, the maximum number of participants, the invited
participants, etc.

In some examples, however, the meeting control 410
soltware component may receive such meeting information
from the video conference provider. For example, if a
meeting host has scheduled a meeting in advance with the
video conference provider, and subsequently accesses the
accelerator device 400 to host the meeting, the accelerator
device 400 may request meeting information from the video
conference provider, such as the meeting identifier and
passcode, participant information (e.g., an invitation list),
scheduled time and duration, etc. Thus, either the accelerator
device 400 or the video conference provider may obtain the
initial meeting configuration and subsequently provide it to
the other enfity, depending on the sequence by which the
meeting was 1nitially scheduled or created.

To begin a meeting, as mentioned above, the meeting
control 410 software component instantiates a meeting
420a-n, which includes functionality to admit participants,
receive and provide multimedia streams, create breakout
rooms, record the meeting, etc., and other meeting-related
functionality generally as described above with respect to
FIGS. 1 and 2. Thus, the accelerator device 400 can function
as an extension of a video conference provider and provide
some or all of the same meeting functionality that meetings
hosted by the video conterence provider itself would pro-
vide.

In addition, the accelerator device 410 may simultane-
ously host multiple meetings 420a-r. For example, a con-
vention center may simultaneously host multiple different
conferences, each of which may employ video conferencing
functionality and thus may use an available accelerator
device 400 to host the various meetings. Each meeting may
be created and managed generally as discussed above and
while multiple meetings may be hosted by a single accel-
erator device, each meeting remains separate and distinct
from every other meeting. Thus, meeting participants may

be prevented from accessing meetings to which they have
not been invited.

When a participant, via a client device, e.g., client devices
350a-n, attempts to join a meeting hosted by the accelerator
device 400, the accelerator device 400 may attempt to
authenticate the new participant generally as discussed
above with respect to FIGS. 1 and 2. In some examples, the
accelerator device 400 may communicate with the video
conference provider to determine whether the participant has
been 1nvited to the meeting and 1s actually the participant
they purport to be. For example, the accelerator device 400
may communicate with a user identity provider, e.g., user
identity provider 215, or the video conference provider to
authenticate a participant. Once a participant has been
authenticated to join a requested meeting, the meeting
control 410 software component may provide access infor-
mation for the meeting via the LAN 402, such as access
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information to obtain one or more multimedia streams from
the meeting and to provide multimedia streams to the
meeting.

During the course of a meeting, the respective meeting,
420a-n software components may receive and provide mul-
timedia streams to the various participants via the LAN
using techniques generally as described above with respect
to FIGS. 1 and 2. In some examples, one or more partici-
pants may join a meeting hosted by an accelerator device
400 but are not connected to the LAN. In such examples, the
video conference provider may accept meeting connections
from such external client devices and coordinate with the
accelerator device 400 to obtain certain multimedia streams
from the meeting. For example, the accelerator device 400
may receive a notification from the video conference pro-
vider identifying one or more external client devices and a
request for one or more multimedia streams for the meeting.
The accelerator device 400 may then 1dentily one or more
multimedia streams to provide to the external clients via the
video conierence provider. For example, the accelerator
device 400 may select multimedia streams sent by the
meeting host and by the participant who 1s currently speak-
ing or presenting.

In addition, the accelerator device 400 may indicate to the
video conierence provider whether any multimedia streams
from the external clients should be provided to the accel-
erator device 400. In some examples, the video conference
provider may provide multimedia stream information to the
accelerator device to enable the accelerator device to access
multimedia streams from the external clients. However, the
video conference provider may not provide such multimedia
streams unless the accelerator device specifically requests
such multimedia streams (also referred to as “subscribing”
to a multimedia stream). If the accelerator device 400 does
not subscribe to an external client’s multimedia stream, the
video conference provider, 1n this example, does not trans-
mit the multimedia stream to the accelerator device 400. To
assist the accelerator device 400 1n determiming whether to
subscribe to an external client’s multimedia stream(s), the
video conierence provider may provide an indication to the
accelerator device 400 1f a participant connected via an
external device begins talking or presenting content, e.g.,
presentation slides. In such an example, the accelerator
device 400 (e.g., a corresponding meeting 420a-» hosted by
the accelerator device 400) may determine to subscribe to
the external client device’s multimedia streams and receive
t.
C

nose multimedia streams to be provided to the client
evices connected to the LAN 402.

The accelerator device 400 described with respect to FIG.
4 includes a single computing device that includes the
various software components discussed above. However, 1t
should be appreciated that an accelerator device 400 may
employ multiple computing devices. For example, an accel-
erator device 400 may employ one computing device to
execute a meeting control 410 software component and one
or more additional computing devices to execute meeting
420a-n software components to host individual meetings.
Embodiments with multiple different computing devices
may enable the use of relatively mmexpensive computing
devices to host meetings or to dedicate a computing device
to handle a meeting with a large number of participants. Still
other configurations are contemplated within the scope of
this disclosure.

Referring now to FIG. 5, FIG. 5 shows an example
sequence diagram 300 for video conference acceleration.
The sequence diagram illustrates an example sequence of
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events to host a meeting at an accelerator device by a local
client device and to admit a second local client device to the
meeting.

One client device 502a 1nitially connects to the LAN at an
event location, e.g., event location 302, and transmits a
request to host a meeting 510 to the video conference
provider 5306. For example, the client device 502a may 1ssue
a hypertext transier protocol (“HTTP”) request to the video
conference provider using a URL previously obtained by the
meeting’s host from the video conference provider. At this
point, the client device 5024 may not have received infor-
mation that an accelerator device 504 1s available to host the
meeting. Alternatively, even if the client device 502a 1s
aware of the accelerator device 504, the meeting may have
been scheduled with the video conference provider 506 and
include access information identitying the video conference
provider 506 as the host system for the meeting.

Once the request 510 has been received by the video
conference provider 506, the video conference provider 512
generates a list of available host devices to host the meeting
and sends the list of available hosts 512 to the client device
502a. In this example, the video conference provider 506
may employ a large number of servers throughout a geo-
graphic region, generally as described above with respect to
FIGS. 1 and 2. Thus, in general, the video conference
provider 506 may generate such a list of available hosts to
identify candidate servers for the client device to contact. In
this example, the video conference provider 506 receives the
request from the client device, which includes the client
device’s network address, e.g., 1its LAN network address or
a WAN network address. The video conference provider 506
then accesses 1ts data store to 1dentify candidate servers to
host the meeting. In doing so, 1t searches available accel-
erator devices to determine 11 any may be co-located with the
client device 502a on the LAN. In this example, the video
conference provider 506 identifies the accelerator device
504. Thus, the video conference provider 506 includes the
accelerator device 504 1n the list of available hosts. It may
also 1nclude other hosts in other locations, e.g., 1n the event
the accelerator device has reached 1ts capacity or 1s experi-
encing an outage.

The client device 502a then transmits a request to host the
meeting 520 to the accelerator device 504. To select the
accelerator device 504 to host the meeting, the client device
502a performs network connectivity testing with one or
more of the hosts identified 1n the list of available hosts
received from the video conference provider. For example,
the client device 502q may determine latency, jitter, packet
loss, etc. statistics for communications between one or more
hosts 1dentified by the video conference provider. Because
the accelerator device 504 is on the same LAN, e.g., LAN
320, as the client device 5024, the network performance 1s
most likely substantially better than the other identified
availlable hosts. Thus, the client device 502a selects the
accelerator device 504 and transmits the request to host the
meeting 520 to 1it.

The accelerator device 504 receirves the request 520 from
the client device 502q and establishes the meeting, such as
by employing 1ts meeting control 410 software component
to mstantiate a new meeting 420aq-r and obtaiming meeting
access information from the meeting 420a-n, e.g., one or
more available multimedia feeds or network address and
port information to access the meeting. The accelerator
device then provides the meeting access mnformation 522 to
the client device 502a.

In some examples, the accelerator device 504 may also
transmit meeting access information to the video contference
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provider 506. The video conference provider 506 may
associate such mformation with the accelerator device 504
in 1ts data store, e.g., data store 312. Subsequent requests to
join the meeting from local client devices received by the
video conference provider 506 may cause the video confer-
ence provider 506 to identily the accelerator device 504 as
the host device for the meeting.

After receiving the meeting access mformation 522, the
client device 502a uses 1t to join the meeting 524.

Another local client device 502 may also attempt to join
the meeting, either before or after it has been established at
the accelerator device 504. To do so, it transmits a request
to join the meeting 330 to the video conference provider
506. The client device 5025 may issue the request 530 to the
video conierence provider 506 based on meeting informa-
tion 1n a meeting 1nvitation that identifies the video conter-
ence provider as the host for the meeting, ¢.g., as a uniform
resource locator (“URL™).

The video conference provider 506 receives the request
530 and identifies one or more hosts that the client device
502H may access to join the meeting. The video conference
provider 506 then accesses 1ts data store to 1dentily any hosts
that are already hosting the meeting, by which 1t identifies
the accelerator device 504 as hosting the meeting. In addi-
tion, and as with the first client device 502a, the video
conference provider 506 determines that the client device
5025 1s connected to the same L AN as the accelerator device
504. Thus, the video conference provider 506 identifies the
accelerator device 504 as an available host. However, the
video conference provider 506 may also identily other
available hosts for similar reasons as discussed above, e.g.,
capacity or performance 1ssues. The video conference pro-
vider 506 then transmits the list of available hosts 332 to the
client device 502b.

The client device 50256 performs network connectivity
testing for one or more of the hosts, generally as described
above, and 1dentifies the accelerator device 504 as being the
best candidate. It then 1ssues a request to join the meeting,
540 to the accelerator device.

As with client device 502, the accelerator device 504 may
attempt to authenticate the user of the client device 5025 as
described above. It may then provide meeting access infor-
mation 542 to the client device 5025.

The client device 50256 then uses the meeting access
information to join the meeting 544.

Once the respective client devices 502a-b have joined the
meeting, they begin providing multimedia streams to the
meeting, e.g., audio and video streams, and may receive
multimedia streams from the meeting 550-552.

It should be appreciated that this sequence diagram pro-
vides an example with two local client devices 302a-b,
however, any number of local client devices may access the
meeting according to this example.

Referring now to FIG. 6, FIG. 6 shows an example
sequence diagram 600 for video conference acceleration.
The sequence diagram 1llustrates an example sequence of
events to host a meeting at an accelerator device by a local
client device and to admit an external client device to the
meeting.

In this example, the local client device 602 hosts the
meeting via the accelerator device 604 generally as
described above with respect to FIG. 5 by first sending a
request to host a meeting 610 to the video conference
provider 606, which responds with a list of available hosts
612, including the accelerator device 604. The local client
device 602 then sends the request to host the meeting 620 to
the accelerator device 604, which provides meeting access
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information 622 to the local client device 602. The local
client device then joins the meeting 624.

An external client device 608 may also attempt to join the
meeting by transmitting a request to join the meeting 630 to
the video conference provider 606. For example, the exter-
nal client 608 may 1ssue an HTTP request to the video
conference provider 606 using a URL previously provided
by the meeting’s host.

In response, the video conference provider 606 sends a list
of available hosts 632 to the external client device 608,
generally as described above. However, because the external
client device 608 1s not connected to the LAN used by the
local client device 602 and the accelerator device 604, the
accelerator device 604 1s not provided as an available host.

The external client device 608 then selects one of the
hosts based on various performance characteristics, gener-
ally as described above, and sends a request to the video
conference provider 606 to join the meeting, speciiying the
selected host.

The host at the video conference provider 606 authenti-
cates the participant, generally as described above, and, 1f
the participant 1s authenticated, the video conference pro-
vider 606 sends meeting access information 642, which the
external client device 608 uses to join the meeting 644 at the
video conference provider 606 and begins exchanging mul-
timedia streams 652 with the video conference provider 606.

In addition, the video conference provider 606 commu-
nicates with the accelerator device 604 to bridge the meeting
646 to the external client device 608. In this example, the
video conference provider 606 notifies the accelerator
device 604 that an external client device 608 has joined the
meeting, and requests one or more multimedia streams from
the accelerator device 604. The accelerator device 604 then
selects one or more multimedia streams 654 to send to the
video conference provider 606, such as the meeting host’s
multimedia streams, a current presenter’'s multimedia
streams, etc. Further, the accelerator device 604 may obtain
multimedia streams 654 from the video conference provider
606. For example, 11 the participant using the external client
device 608 begins speaking, the video conference provider
606 may notily the accelerator device 604 of the external
client device’s multimedia streams and the accelerator
device 604 may subscribe to those streams to distribute to
the local client device 602 (and other local client devices on
the LAN).

Thus, an external client device 608 1s able to join a
meeting hosted by the accelerator device 604, but does so
using the video conference provider 606 as a bridge between
the accelerator device 604 and the external client device 608.
Such a technique may allow external clients to access
meetings hosted by accelerator devices 604, but without
overwhelming a WAN connection available to the accelera-
tor device 604. And while this example only includes a
single external client device 608, additional external client
devices may join such meetings using similar techniques.

Referring now to FIG. 7, FIG. 7 illustrates an example
sequence diagram 700 for video conference acceleration.
This example sequence illustrates an external client device
702 mitiating a meeting with the video conference provider
704 that an 1nternal client device 708 joins, with the accel-
erator device 706 bridging the internal client device(s) to the
meeting.

To mitiate the meeting, the external client device 702
sends a request to host a meeting 710 to the video conference
provider 704 and, 1n response, the video conference provider
704 provides a list of available hosts 712, generally as
described above. The external client device 702 then sends
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the request to host the meeting 720 to a specific host at the
video conierence provider 704, which responds with meet-
ing access information 722 to allow the external client
device 702 to join the meeting 724.

In addition, the internal client device 708 sends a request
to the video conference provider 704 to join the meeting
730. After receiving the request 730, the video conference
provider 704 determines that the internal client device 708
1s on the same LAN as accelerator device 706. The video

conierence provider 704 then sends a request to the accel-
erator device 706 to bridge the meeting 732 for the internal
client device 708. The accelerator device 706 determines
that 1t has available capacity to bridge the meeting and
responds that 1t can bridge the meeting 734, and the video
conference provider 704 and the accelerator device 706
coordinate to bridge the meeting. In response, the video
coniference provider 704 generates a list of available hosts
that includes the accelerator device 706, generally as
described above.

As discussed above, the internal client device 708 then
selects the accelerator device 706, such as based on perfor-
mance characteristics or determining that the accelerator
device 1s on a common network and sends the request to join
the meeting to the accelerator device 706, which authenti-
cates the participant and responds with meeting access
information 742. The internal client device 708 then uses the
meeting access mformation 742 to join the meeting 744.

Once the internal client device 708 has joined the meet-
ing, the accelerator device 706 or the video conference
provider 704 selects one or more multimedia streams 754 to
bridge between the video conference provider and the accel-
erator device 706. And while this example only includes a
single mternal client device 708, additional internal client
devices may join such meetings using similar techniques.

Referring now to FIG. 8, FIG. 8 shows an example
method 800 for video conference acceleration. The method
800 shown i FIG. 8 will be described with respect to the
system 300 shown in FIG. 3 and the accelerator device 400
shown 1n FIG. 4. However, it should be appreciated that any
suitable system according to this disclosure may be used.

At block 810, the accelerator device 360 1s connected to
a LAN 320. For example, a computing device may be
configured to include software components, e.g., meeting
control 410 software components and meeting 420 software
components. A communications interface of the computing
device may be connected to the LAN 320, such as by using
one or more FEthernet cables, one or more fiber optic cables,
or one or more wireless interfaces, e.g., Wi-Fi.

At block 820, the accelerator device 360 transmits regis-
tration information to the video conference provider 310. As
discussed above, an accelerator device 360 may transmit
information to the video conference provider 310, such as 1ts
L AN network address, configuration information about the
soltware components 1nstalled on the accelerator device, efc.

At block 830, the accelerator device 360 receives an
identifier corresponding to the accelerator device 360 from
the video conference provider 310. In this example, the
identifier 1s a numeric token, though as discussed above, any
suitable 1dentifier may be employed, including crypto-
graphic 1dentifiers or cryptographic information to encrypt
identification information.

At block 840, the accelerator device 360 receives a
request to access a meeting from a client device, e.g., client
device 350qa, connected to the LAN 320. In this example, the
request includes a meeting identifier and a passcode, though
any suitable request may be employed.
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At block 850, the accelerator device 360 determines
whether the meeting 1s available at the accelerator device.
The accelerator device 360 determines whether an existing
meeting 420a-» matches information received as a part of
the request to access the meeting. It so, the method 800 may
proceed to block 860. However, in some examples, the
accelerator device 360 may make additional determinations,
such as whether the accelerator device 360 has suflicient
capacity to admit an additional participant to the meeting. If
s0, the method 800 may proceed to block 860; otherwise, the
accelerator device 360 may provide a response to the client
device 350qa to contact a different host to access the meeting.
In some examples the request to access the meeting may
include a request to host a new meeting. In response, the
accelerator device 360 may determine whether 1t has capac-
ity to host the meeting and, 11 so, 1t may create a new meeting
based on the request. If the accelerator device creates a new
meeting, 1t may transmit information to the video conference
provider 310 indicating a new meeting has been started and
include information to enable external client devices to
access the meeting.

At block 860, the accelerator device transmits access
information to the client device 350a. The access informa-
tion may identify a network address or network port through
which to join the meeting at the accelerator device 360. In
some examples, the access information may include partici-
pant information, host information, access information for a
waiting room to join the meeting, etc. After transmitting the
access 1nformation, the client device 350a may join the
meeting 420a-n, such as by subscribing to one or more
multimedia streams provided by the meeting 420a-7.

At block 870, the accelerator device 360 provides one or
more multimedia streams to the client device 350a. For
example, the corresponding meeting 420a-2 may receive
from the various client devices and distribute those multi-
media streams using the LAN.

It should be appreciated that the method 800 described
above may be repeated as additional local client devices
attempt to connect to the meeting. Further, as multiple client
devices connect to the meeting, the accelerator device may

receive and distributed multimedia streams to the various
client devices, generally as described above, e.g., with
respect to FIGS. 1-3.

Referring now to FIG. 9, FIG. 9 shows an example
method 900 for video conference acceleration. The method
900 shown 1 FIG. 9 will be described with respect to the
system 300 shown in FIG. 3 and the accelerator device 400
shown 1n FIG. 4. However, it should be appreciated that any
suitable system according to this disclosure may be used.

At block 910, a local client device, e.g., client device
350a, accesses a LAN 320. The local client devices 350a-#
may access the LAN using any suitable communications
interface, whether wired or wireless.

At block 920, the local client device 350a transmits a
request to access a meeting to a video conference provider
via the LAN 320 and a WAN 330, generally as described
above with respect to FIGS. 3 and 5-7.

At block 930, the local client device 350a receives
information identifying one or more host devices from the
video conference provider 310. As discussed above, the
video conference provider 310 may provide information
identifying multiple candidate hosts to the client device,
which may then select a suitable host through which to join
the meeting. In this example, the video conference provider
310 has determined that an accelerator device 360 1s con-
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nected to the LAN 320 and includes the accelerator device
360 as a candidate host 1n the information sent to the client
device 350a.

At block 940, the client device 350a selects the accelera-
tor device 360 from the candidate hosts based on network
performance criteria, such as those discussed above.

At block 950, the client device 350a transmits a request
to access the meeting to the accelerator device 360, gener-
ally as described above with respect to FIGS. 3-7.

At block 960, the client device 350a connects, via the
L.AN, to the meeting at the accelerator device 360 based on
a response from the accelerator device. For example, as
discussed above with respect to block 860, the accelerator
device 360 may provide meeting access mformation to the
client device 350q to enable the client device 350a to access
the meeting.

Referring now to FIG. 10, FIG. 10 shows an example
method 1000 for video conference acceleration. The method
1000 shown 1n FIG. 10 will be described with respect to the
system 300 shown in FIG. 3 and the accelerator device 400
shown 1n FIG. 4. However, it should be appreciated that any
suitable system according to this disclosure may be used.

At block 1010, the wvideo conference provider 310
receives a request to access a meeting from an internal client
device 350a, generally as described above.

At block 1020, the video conference provider 310 1den-
tifies one or more candidate host devices for the meeting
based on network information received from the client
device 350q, the candidate host devices including an event
accelerator. For example, as discussed above, the client
devices 350a-» may provide their respective local network
addresses along with the request to access the meeting. The
video conference provider 310 may determine that the
meeting 1s being hosted by the accelerator device 360 based
on the received network information and may i1dentify the
accelerator device 360 as a candidate host. The wvideo
coniference provider 310 may also identily additional can-
didate hosts, which may provide alternative hosts 1f the
accelerator device 360 1s at capacity or otherwise unavail-
able.

At block 1030, the video conference provider 310 trans-
mits information 1dentifying the one or more candidate hosts
to the client device 350a. The client device 350a may then
use such information to access the meeting at the accelerator
device 360 generally as discussed above.

At block 1040, the wvideo conference provider 310
receives a request from an external client device, e.g.
external client device 370q, to access the meeting. The video
coniference provider 310 may then determine that the 1den-
tified meeting 1s being hosted by the event accelerator,
generally as described above.

At block 1050, the video conference provider 310 trans-
mits an indication to the event accelerator, the indication
including information to obtain access to the meeting for the
second client device. For example, the video conference
provider may transmit the indication to establish a bridge
between the accelerator device 360 and the video conference
provider 310 to allow multimedia streams to transier
between the two systems.

At block 1060, the video conference provider 1060
receives access to the meeting from the accelerator device
360. For example, the video conference provider 310 may
receive information to subscribe to one or more multimedia
streams provided by the accelerator device 360.

At block 1070, the video conference provider 310 con-
nects the external client device 370a to the meeting at the
video conference provider. In this example, the video con-
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terence provider 310 provides information to enable the
external client device to subscribe to multimedia streams
provided by the video conference provider 310 that may
include multimedia streams received from the accelerator
device 360. In addition, the video conference provider 310

may recerve one or more multimedia streams from the
external client device 370a.

At block 1080, the video conference provider 310 bridges
the meeting between the event accelerator and the video
conference provider to provide one or more multimedia
streams from the meeting to the second client device. In
addition, the video conierence provider 310 may also pro-
vide one or more multimedia streams from the external
client device 370a to the accelerator device 360, which may
then distribute them to one or more of the local client
devices 350a-n.

It should be appreciated that the method 1000 described
above may be repeated as additional external client devices
attempt to connect to the meeting.

Referring now to FIG. 11, FIG. 11 shows an example
method 1100 for video conference acceleration. The method
1000 shown 1n FIG. 10 will be described with respect to the
system 300 shown in FIG. 3 and the accelerator device 400
shown 1n FIG. 4. However, it should be appreciated that any
suitable system according to this disclosure may be used.

At block 1110, a client device, e.g., client device 350a,
accesses a LAN 320, generally as described above with
respect to block 910 of FIG. 9.

At block 1120, the client device 350a discovers an accel-
crator device 360 connected to the LAN 320. For example,
the client device 350q transmit a request to access a meeting,
the video conference provider 310 and receive, 1n response,
a list of available hosts that includes the accelerator device
360, such as described above with respect to blocks 920-
940. In some examples, however, the client device 350aq may
transmit a request on the LAN requesting a response ifrom
any available accelerator device 360, such as by transmitting
a multi-cast request. Further, in some examples, the client
device 350a may transmit a request to a name server on the
L AN for any available accelerator device, e.g., by sending a
DNS request.

At block 1130, the client device 350qa transmits a request
to access a meeting to the accelerator device 360, generally
as described above with respect to block 950.

At block 1140, the client device 350a connects to the
meeting at the accelerator device based on a response from
the accelerator device, generally as discussed above with
respect to block 960.

Referring now to FIG. 12, FIG. 12 shows an example
computing device 1200 suitable for use 1n example systems
or methods for video conference acceleration according to
this disclosure. The example computing device 1200
includes a processor 1210 which 1s in communication with
the memory 1220 and other components of the computing
device 1200 using one or more communications buses 1202.
The processor 1210 1s configured to execute processor-
executable 1nstructions stored 1in the memory 1220 to per-
form one or more methods for video conference acceleration
according to different examples, such as part or all of the
example methods 800-1100 described above with respect to
FIGS. 8-11. The computing device, i this example, also
includes one or more user mput devices 1250, such as a
keyboard, mouse, touchscreen, microphone, etc., to accept
user mmput. The computing device 1200 also includes a
display 1240 to provide visual output to a user.

In some examples, the computing device 1200 may be
configured to operate as an accelerator device by including
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event accelerator 1260 functionality. Such functionality may
be implemented according to various examples according to
this disclosure, such as the example accelerator device 400
shown 1 FIG. 4.

The computing device 1200 also includes a communica-
tions interface 1240. In some examples, the communications
interface 1230 may enable communications using one or
more networks, including a local area network (“LAN”);
wide area network (“WAN?), such as the Internet; metro-
politan area network (“MAN”); point-to-point or peer-to-
peer connection; etc. Communication with other devices
may be accomplished using any suitable networking proto-
col. For example, one suitable networking protocol may
include the Internet Protocol (“IP”), Transmission Control
Protocol (“TCP”), User Datagram Protocol (“UDP”), or
combinations thereol, such as TCP/IP or UDP/IP.

While some examples of methods and systems herein are
described 1n terms of solftware executing on various
machines, the methods and systems may also be i1mple-
mented as specifically-configured hardware, such as field-
programmable gate array (FPGA) specifically to execute the
various methods according to this disclosure. For example,
examples can be implemented 1n digital electronic circuitry,
or 1n computer hardware, firmware, soltware, or 1n a com-
bination thereof. In one example, a device may include a
processor or processors. The processor comprises a com-
puter-readable medium, such as a random access memory
(RAM) coupled to the processor. The processor executes
computer-executable program 1instructions stored 1n
memory, such as executing one or more computer programs.
Such processors may comprise a microprocessor, a digital
signal processor (DSP), an application-specific integrated
circuit (ASIC), field programmable gate arrays (FPGAs),
and state machines. Such processors may further comprise
programmable electronic devices such as PLCs, program-
mable interrupt controllers (PICs), programmable logic
devices (PLDs), programmable read-only memories
(PROMs), electronically programmable read-only memories
(EPROMSs or EEPROMSs), or other similar devices.

Such processors may comprise, or may be in communi-
cation with, media, for example one or more non-transitory
computer-readable media, that may store processor-execut-
able 1nstructions that, when executed by the processor, can
cause the processor to perform methods according to this
disclosure as carried out, or assisted, by a processor.
Examples of non-transitory computer-readable medium may
include, but are not limited to, an electronic, optical, mag-
netic, or other storage device capable of providing a pro-
cessor, such as the processor 1n a web server, with processor-
executable instructions. Other examples of non-transitory
computer-readable media include, but are not limited to, a
floppy disk, CD-ROM, magnetic disk, memory chip, ROM,
RAM, ASIC, configured processor, all optical media, all
magnetic tape or other magnetic media, or any other medium
from which a computer processor can read. The processor,
and the processing, described may be in one or more
structures, and may be dispersed through one or more
structures. The processor may comprise code to carry out
methods (or parts of methods) according to this disclosure.

The foregoing description of some examples has been
presented only for the purpose of 1llustration and description
and 1s not intended to be exhaustive or to limit the disclosure
to the precise forms disclosed. Numerous modifications and
adaptations thereof will be apparent to those skilled in the art
without departing from the spirit and scope of the disclosure.

Reference herein to an example or implementation means
that a particular feature, structure, operation, or other char-
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acteristic described 1n connection with the example may be
included 1n at least one implementation of the disclosure.
The disclosure 1s not restricted to the particular examples or
implementations described as such. The appearance of the
phrases “in one example,” “in an example,” “in one 1mple-
mentation,” or “in an implementation,” or variations of the
same 1n various places 1n the specification does not neces-
sarily refer to the same example or implementation. Any
particular feature, structure, operation, or other characteris-
tic described 1n this specification 1n relation to one example
or implementation may be combined with other features,
structures, operations, or other characteristics described 1n
respect of any other example or implementation.

Use herein of the word “or” 1s intended to cover inclusive
and exclusive OR conditions. In other words, A or B or C
includes any or all of the following alternative combinations

as appropriate for a particular usage: A alone; B alone; C
alone; A and B only; A and C only; B and C only; and A and
B and C.
That which 1s claimed 1s:
1. A method comprising:
connecting, by an accelerator device, to a local area
network (“LAN”), the LAN in communication with a
wide area network (“WAN”);
transmitting, via the LAN and the WAN, registration
information to a video conference provider, the regis-
tration information identifying network configuration
information;
receiving, from the video conference provider via the
WAN and the LAN, an identifier corresponding to the
accelerator device;
after receiving the identifier, receiving, from a first client
device, a request to access a meeting hosted by the
video conference provider;
determining whether the meeting 1s available at the accel-
erator device;
in response to determining that the meeting 1s available at
the accelerator device, transmitting access information
to the first client device, the access information
enabling access to the meeting at the accelerator
device;
joming the first client device to the meeting at the accel-
erator device;
receiving, via the LAN, audio or video streams from
client devices joined to the meeting at the accelerator
device via the LAN;
distributing, via the LAN, the audio or video streams to
the client devices connected to the accelerator device
via the LAN;
receiving, from the video conierence provider, informa-
tion indicating a new participant has joined the meet-
ing, the new participant associated with a client device
not connected to the LAN; and
in response to receiving the information indicating the
new participant has jomned the meeting, transmitting
one or more audio or video streams to the video
coniference provider, the one or more audio or video
streams associated with the meeting.
2. The method of claim 1, further comprising;:
initiating a new meeting 1 response to receiving the
request to access the meeting; and
providing meeting information associated with the meet-
ing to the video conference provider.
3. The method of claim 1, turther comprising;:
receiving, from a plurality of client devices via the LAN,
requests to access the meeting, each client device of the
plurality of client devices connected to the LAN;
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connecting each client device of the plurality of client
devices to the meeting;
recerving, via the LAN, video or audio streams from at
least some of the client devices of the plurality of client
devices; and
distributing, via the LAN, at least a subset of the video or
audio streams to one or more client devices of the
plurality of client devices.
4. The method of claim 1, further comprising:
recerving, from the video conference provider, one or
more new audio or video streams from the new par-
ticipant; and
providing, to one or more client devices of the plurality of
client devices via the LAN, at least one of the one or
more new audio or video streams from the new par-
ticipant.
5. The method of claim 1, wherein the meeting 1s a first
meeting, and further comprising;
after receiving the identifier, receiving, from a second
client device, a request to access a second meeting, the
second meeting different from the first meeting, the
second meeting concurrent with the first meeting;
determining whether the second meeting 1s available at
the accelerator device; and
in response to determining that the second meeting 1s
available at the accelerator device, transmitting second
access information to the second client device.
6. The method of claam 5, wherein the second client
device 1s different from the first client device.
7. The method of claim 1, further comprising:
initiating a new meeting in response to receiving the
request to access the meeting; and
providing meeting information associated with the meet-
ing to the video conference provider.
8. A system comprising;:
a non-transitory computer-readable medium;
a communications interface; and
one or more processors in communication with the non-
transitory computer-readable medium, the one or more
processors configured to execute processor-executable
instructions stored 1n the non-transitory computer-read-
able medium to:
connect to a local area network (“LAN"), the LAN 1n
communication with a wide area network (“WAN");
transmuit, via the LAN and the WAN, registration infor-
mation to a video conierence provider, the registra-
tion information identifying network configuration
information;
receive, from the video conference provider via the
WAN and the L AN, an identifier corresponding to an
accelerator device;
after receipt of the identifier, receive, from a first client
device, a request to access a meeting;
determine whether the meeting 1s available at the
accelerator device; and
in response to a determination that the meeting 1s
availlable at the accelerator device, transmit access
information to the first client device, the access
information enabling access to the meeting at the
accelerator device;
join the first client device to the meeting at the accel-
erator device;
receive audio or video streams from client devices
joined to the meeting at the accelerator device;
distribute the audio or video streams to the client
devices connected to the accelerator device;
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receive, from the video conference provider, informa-
tion indicating a new participant has jomned the
meeting, the new participant associated with a client
device not connected to the LAN; and

in response to receiving the information indicating the >
new participant has joined the meeting, transmit one
or more audio or video streams to the video confer-
ence provider, the one or more audio or video
streams associated with the meeting.

9. The system of claim 8, wherein the one or more
processors are configured to execute further processor-
executable 1nstructions stored in the non-transitory com-
puter-readable medium to:

initiate a new meeting in response to recerving the request

to access the meeting; and

provide meeting information associated with the meeting

to the video conference provider.
10. The system of claim 8, wherein the one or more
processors are configured to execute further processor- 20
executable 1nstructions stored in the non-transitory com-
puter-readable medium to:
receive, from a plurality of client devices via the LAN,
requests to access the meeting, each client device of the
plurality of client devices connected to the LAN; 25

connect each client device of the plurality of client
devices to the meeting;
receive, via the L AN, video or audio streams from at least
some ol the client devices of the plurality of client
devices; and 30

distribute, via the LAN, at least a subset of the video or
audio streams to one or more client devices of the
plurality of client devices.

11. The system of claim 8, wherein the one or more
processors are configured to execute further processor- 35
executable instructions stored in the non-transitory com-
puter-readable medium to:

receive, from the video conierence provider, one or more

new audio or video streams from the new participant;
and 40

provide, to one or more client devices of the plurality of
client devices via the LAN, at least one of the one or
more new audio or video streams from the new par-
ticipant.
12. The system of claim 8, wherein the meeting 1s a first 45
meeting, and wherein the one or more processors are con-
figured to execute further processor-executable mstructions
stored 1n the non-transitory computer-readable medium to:
after receipt of the identifier, receive, from a second client
device, a request to access a second meeting, the 50
second meeting different from the first meeting, the
second meeting concurrent with the first meeting;

determine whether the second meeting 1s available at the
accelerator device; and

in response to a determination that the second meeting 1s 55

avallable at the accelerator device, transmit second
access 1information to the second client device.

13. The system of claim 12, wherein the second client
device 1s different from the first client device.

14. The system of claim 8, wheremn the one or more 60
processors are configured to execute further processor-
executable instructions stored in the non-transitory com-
puter-readable medium to:

initiate a new meeting in response to recerving the request

to access the meeting; and 65
provide meeting information associated with the meeting
to the video conference provider.
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15. A non-transitory computer-readable medium compris-
Ing processor-executable instructions configured to cause
one or more processors to:
connect to a local area network (“LAN”), the LAN 1n
communication with a wide area network (“WAN);

transmit, via the LAN and the WAN, registration infor-
mation to a video conference provider, the registration
information identifying network configuration infor-
mation;

recerve, Irom the video conference provider via the WAN

and the LAN, an identifier corresponding to an accel-
erator device;

after receipt of the identifier, receive, from a first client

device, a request to access a meeting;

determine whether the meeting 1s available at the accel-

erator device; and

in response to a determination that the meeting 1s avail-

able at the accelerator device, transmit access informa-
tion to the first client device, the access information
cnabling access to the meeting at the accelerator
device;

101n the first client device to the meeting at the accelerator

device;

recerve audio or video streams from client devices joined

to the meeting at the accelerator device;

distribute the audio or video streams to the client devices

connected to the accelerator device:

receive, Irom the video conference provider, information

indicating a new participant has joined the meeting, the
new participant associated with a client device not
connected to the LAN; and

in response to recerving the information indicating the

new participant has joined the meeting, transmit one or
more audio or video streams to the video conference
provider the one or more audio or video streams
associated with the meeting.

16. The non-transitory computer-readable medium of
claim 15, further comprising processor-executable instruc-
tions configured to cause one or more processors to:

imitiate a new meeting in response to receiving the request

to access the meeting; and

provide meeting information associated with the meeting

to the video conference provider.
17. The non-transitory computer-readable medium of
claim 15, further comprising processor-executable instruc-
tions configured to cause one or more processors to:
recerve, from a plurality of client devices via the LAN,
requests to access the meeting, each client device of the
plurality of client devices connected to the LAN;

connect each client device of the plurality of client
devices to the meeting;

receive, via the LAN, video or audio streams from at least

some of the client devices of the plurality of client
devices; and

distribute, via the L AN, at least a subset of the video or

audio streams to one or more client devices of the
plurality of client devices.

18. The non-transitory computer-readable medium of
claim 15, further comprising processor-executable instruc-
tions configured to cause one or more processors to:

recerve, from the video conference provider, one or more

new audio or video streams from the new participant;
and

provide, to one or more client devices of the plurality of

client devices via the LAN, at least one of the one or
more new audio or video streams from the new par-
ticipant.
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19. The non-transitory computer-readable medium of
claim 15, wherein the meeting 1s a first meeting, and further
comprising processor-executable mstructions configured to
cause one or more processors to:
after receipt of the 1dentifier, receive, from a second client 5
device, a request to access a second meeting, the
second meeting different from the first meeting, the
second meeting concurrent with the first meeting;

determine whether the second meeting 1s available at the
accelerator device; and 10

in response to a determination that the second meeting 1s
avallable at the accelerator device, transmit second
access information to the second client device.

20. The non-transitory computer-readable medium of
claim 15, further comprising processor-executable instruc- 15
tions configured to cause one or more processors 1o:

initiate a new meeting in response to recerving the request

to access the meeting; and
provide meeting information associated with the meeting
to the video conference provider. 20
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